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The discharge capacity of the spillway is inadequate for all flcws in
excess of 85% of the PMF (Probable Maximum Flood). The spillway is therefore,
assessed as inadequate.

Within 1 year of notification to the owner the following remedial actions
or repairs must be completed:

1. Monitor the seepage, observed near the left abutment beyond the toe
of the dam, at bi-weekly intervals.

2: Repair the deteriorated bituminous coating of the service spillway
pipe after removal of rust. Also repair the cracked concrete headwall
at the outlet of-this pipe.

3. Remove the debris on and within the service spillway intake chamber.
Monitor periodically for future debris collection, and clean as
required.

4. Remove the vegetation at the locations described in this report.
Provide a program of periodic cutting and mow.ing of these surfaces.

5. Backfill the depressions observed beyond the downstream toe of the
embankment, and monitor the area for the developnent of additional
depressions.

6. Provide a program of periodic inspection and maintenance of the dam
and appurtenances, including yearly operation and lubrication of the
reservoir drain system. Docunent this infor;ation for future reference.
Also develop an emergency action plan.
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PREFACE

This report is prepared under guidance contained in the
Recommended Guidelines for Safety Inspection of Dams, for Phase I
Investigations. Copies of these guidelines may be-obtained from
the Office of Chief of Engineers, Washington, D.C. 20314. The
purpose of a Phase T Investigation is to identify expeditiously
those dams which may pose hazards to human life or property. The
assessment of the gener:l condition of the dam is based upon
available data and visual inspections. Detailed investigation,
and analyses involving topographic mapping, subsurface investigations,
testing, and detailed computational evaluations are beyond the scope
of a Phase I Investigation; however, the investigation is intended
to identify any need for such studies.

In reviewing this report, it should be realized that the
reported condition of the dam is based on observations of field
conditions at the time of inspection along with data available to
the inspection team. In cases where the reservoir was lowered or
drained prior to inspection, such action, while improving the
stability and safety of the dam, removes the normal load on the
structure and may obscure certain conditions which -ight otherwise
be detectable if inspected under the normal operating environment
of the structure.

It is important to note that the condit-::: of a dam £e.ends on
numerous and constantly changing internal and external conditions,
and is evolutionary in nature. It would be incorrect -o assume that
the present condition of the dam will continue to re;rt-nt the
condition of the dam at some point in the futare. Onlj -hr _-h
frequent inspections can unsafe conditions be detected and onv
through continued care and maintenance can these conditions be
prevented or corrected.

Phase I inspections are not intended to provide detailed
hydrologic and hydraulic analyses. In accordance with the established
Guidelines, the Spillway Test flood is based on the estimated • 4
'Probable Maximum Flood" for the region (greatest reasonably possible
storm runoff, or fractions thereof. Because of the magnitude and
rarity of such a storm event, a finding that a spillway will not
pass the test flood should not be interpreted as necessarily posing
a highly inadequate condition. The rest flood provides a measure
of relative spillway capacity and serves as an aide in determining
the need for more detailed hydrologic and hydraulic stadies,
considering the size of the dam, its general condition and the
downstream damage potential.

77. 7 .
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

Name of Dam: Fresh Air Fund Dam No. 1 (Deer Lake)

(!.D. No. NY 288)

State Located: New York

County Located: Dutchess

Stream: Unnamed tributary of the Fishkill Creek
(tributary of the Hudson River)

Date of Inspection: July 9, 1980

ASSESSMENT

The examination of documents and visual inspection of the Fresh Air
Fund ,,. n. vr- ----.. . .. .Aw , al rnr-ditioan which
constitute a hazard to human life or property. The dam, however, has a
number of problem areas which require remedial action. These areas are
listed below.

The discharge capacity of the spillway is inadequate for all flows in
excess of 85% of the PIF (Probable Maximum Flood). The spillway is therefore,
assessed as inadeauate.

Within 1 year of notification to the owner the following remedial actions
or repairs must be completed:

I. Monitor the seepage, observed near the left abutment beyond the tce
of the dam, at bi-weekly intervals.

2. Repair the deteriorated bituminous coating of the service spillway
pipe after removal of rust. Also repair the cracked concrete headwali.
at the outlet of this pipe.

3. Remove the debris on and within the service spillway intake chamber.
Monitor periodically for future debris collection, and clean as
required.

4. Remove the vegetation at the locations described in this report.
Provide a program of periodic cutting and mowing of these surfaces.

5. Backfill the depressions observed beyond the downstream toe of the
embankment, and monitor the area for the development of additional
depressions.

6. Provide a program of periodic inspection and maintenance of the dam
and appurtenances, including yearly operation and lubrication of the
reservoir drain system. Document this information for future reference.
Also e-velop an emergency action plan.i-
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PHASE I ISPECTI ON .REPORT

FRESH. AIR PI 31M I.D. No. NY 288
SITE I

DEC 1212D-1528 LR !UDSCN( RIVER BASIN
tLTMCMES RI-t, NEW YoRn

SECr N 7: PROJECT !FORPATiCI

1.1 GNfRL

Phase I Inspection reported herein was authorized by the
epartment of the Army, New York District, Corps of Engineers,

to fulfill the requireents of the National Dam Inspection
Act, Public Law 92-367.

b. Purpose of insectiJn
Evaluation of the existing conditions of the subject dam to
identify deficiencies and hazardous conditions, deter -i if
they constitute hazards to life ard proper and reomend
reedial measures where necessary.

1.2 ~ESCRIPTICN OF PROJECT

a. Descriotion of Dam and A-rtenances
'T-h Fresh Mr F n consists of a 8W feet long hoxogenms eart
eftankmt with rip ran protection on the iqsfrea slope. it is about
44 feet in height at its maxim, with a crest width of 20 feet. The
structu.rre has an upstream siooe of 3 to 1 and a dowstrew slope of
2 1/2 to 1. A 4' x 4' Concrete drop inlet spillwy is located on the
left end of the ebankment. It eties into a 36" diameter ct-ugated
metal pipe running through the embankment and into the original strea"
channel. A 12' steel reservoir drain pipe is located through the
embankment at elevation 6948. The right end of the embankment is adjacent
to the grass lined emrgency spillway which is 80 fet wide.

b. Location
Te dam7-s located in the Lower H1udsen Basin on the headaters of an
unamed tributary to the Fishkill Creek.

Te Fresh Air Cw is located on the downstrea channel approxiMately
0.4 miles below the dam.

c. Size
SThe dar is 35 feet high and impounds approximately 288 acre-feelt at normal
water elevation. Te dam is, therefore, classified as 2small" in size
(25 to 40 feet in height).

d. Hazard Classification
The dam is classified as high hazard due to its location in relation with
the Fresh Air Camp and heavy recreational use of the area.r(
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e. Oomershi-t
Thie -dam iss -oned by the Fresh Air Raid. Pu. -ec MickiciCc
Assistant- Executive Directmor :am1ng, 3R-J u. rnrn
!few York: e. Yocrk. (S2S8-23 &erintndet Mr Wia

1 Pnose of Cap
The1 dw is nriuariiy used wt recreation-n associa-7ted with,- the C-m

a. Desiarn and Contrucio;scry z-r
hbe dm us designed oy tUe U.S5-6A. Soil Co;nservation Service-6 IP

1951. It was constructed the save year, byid Alenander ofPblhkepi
New York widev- the direction oflthe 513 constitu ~to eineer,
Mr. ;k* Davis.

ht. Rm]a (kiratimoPoaye
War relzeases from theresrvi are rasse'.. ttuoid: thbe C inle
sCpilivay. The reservoir drain is bei'dto -be -oprable.

1 13 p ftMIl ONAw h-

a . -railue nmea !acres) 280-

b6. 1nemignt of Dim (ft.)m 3S.

c. Discharr At !km Site rot
Sp. n at - -cecypti=ny-2i 1948
TbtW el Tho 0 f as 109

Reer ffr.ain (@ mmnewXEs.)

d. Eieva-flon (ft.. 1-S' _

Spliy Crstil-y 732.l

-. e- - 1 - a --:yI 2

= Sur-face Area at Top --F On 0

f.Storaq ce fe-wt)

TOP of O 3-3.

lype logeew earthfil a

Ilostnm Skepe2-
~M~treSSlepe21/:

S ~Crest iidthl (ft.)20
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S3erice Type: Reinforced concrete drop inlet, bituminous
coated corrugated metal pipe.

Size of Inlet (ft.) 4' x4'
Size of Conduit (ft.) 36"1 dia., 300 lin. ft.

(2) Auxliaa Type: Single vegetated earth channel
Bottom Width (feet) 80
Side Slopes (V:H-) 1:2

i. Reservoir Drain
Type: 12" diameter steel pipe.

-3-~



SECTION 2: ENGINEERING DATA

2.1 GEOLOGY

The Fresh Air Fund Dam is located in the "New England Uplands"
physiographic province of New York State. Maximum relief is in
the Hudson Highlands, where elevations range from 800 feet below sea
level (bedrock of the Hudson River Valley) to more than 1500 feet.
Rocks in the uplands are either metamorphic or igneous, and land
forms are closely related to their durability. Strong topographic
linearity characterizes the Hudson Highlands; most of the ridges
and valleys follow the northeastern southwest strike of the
metamorphosed rocks.

The "Geologic Map of New York"(1950) indicates that the bedrock in the
vicinity of the dam is Biotite-quartz-plagioclase gneiss with subordinate
biotite granitic gneiss, amphibolite, calosilicate rock of the
Middle Proterozoic Era deformed by the Grenville Orogeny.

The "Preliminary Brittle Structures Map of New York", developed by
Isachsen and McKendree (1977), indicates the presence of faults which
have experienced, at different times, both dip-slip and strike-slip
movement, running in a northeast-southwest direction. These faults
occur approximately I mile on both the east and west sides of the dam.

2.2 SUBSURFACE INVESTIGATION

A subsurface investigation was conducted by Mr. Louis Berger, Soils,
Consultant of the Soil Conservation Service, in 1950. This program
included a series of auger borings in the borrow and foundation area,
and 5 test pits excavated to a depth of 8 feet or bedrock. The program
also included laboratory testing, seepage analysis, and embankment
stability. This information has been included in Appendix E "Stability
Analysis."

The subsurface investigation indicates the following: The left abutment
consists of a massive granitic rock outcrop covered in spots by a thin
mantleof boulder clay. The valley and right abutment consist of a compact
deposit of glacial boulder clay. The soils analysis indicates a high - '4
shear strength and a low permeability.

2.3 EMBANKIMENT AND APPURTENANT STRUCTURES

The dam was designed and constructed under the supervisor of the Soil
Conservation Service. Selected drawings of the dam and appurtenances
are included in Appendix F. The dam is composed of homogeneous earth
fill, the maximum height of which is 44 feet, an 8 feet wide cutoff
trench having side slopes of I on 1, and a foundation drain parallel to
the axis of the dam, approximately 70 feet downstream from the centerline.
A reinforced concrete riser and 36 inch diameter bituminous coated,
asphalt paved, corrugated metal pipe serve as the principal spillway.
A vegetated earth channel at the right abutment serves as an auxiliary
spi llway.

-4-
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2.4 CONSTRUrION RECORDS

Construction records and specifications are on file at the Camp
Operations Center. No major construction changes were reported. The
dam was built in 1951 by David Alexander of Poughkeepsie New York.
The SCS construction engineer was Mr. Hank Davis.

2.5 OPERATION RECORD

No operation record is available for this structure.

2.6 EVALUATION OF DATA

The data presented in this report has been compiled in part from
information obtained from Mr. Willian: Seitz, superintendent of the
Fresh Air Fund facility. This information appears adequate and
reliable for Phase I Inspection purposes.

4
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SECTION 3: VISUAL INSPECTION

3.1 FINDINGS

a. General
Visual inspection of the Fresh Air Fund Dam No. 1 was conducted on
July 9, 1980. The weather was partly cloudy and the temperature
ranged in the upper 70's. The water surface was approximating the
crest of the service spillway.

b. Embankmer.t
No signs of .najor distress were observed in connection with the earth
embankment. No evidence of misalignment, slough4ng, subsidence,
depressions, or surface cracking were observed on the embankment slopes
or crest. (See Photos #1 & 4) The upstream slope at normal pool level
was riprapped. (See Photo #4) Extensive vegetation was observed along
the upstream slope, extending to the crest, at the left abutment contact,
and at the downstream toe of the embankment. (See Photos #1, 4 & 5)
Vegetation was also noted in the vicinity of Service Spillway intake
(Photo #2) and on the banks of the auxiliary spillway adjacent to the
access bridge. (See Photo #3)

c. Service Spillwa

Thecondition of the service spillway appears to be generally good.
Debris was observed at the inlet and in the intake chamber. Extensive
vegetation was noted in the outlet channel. The bituminous coating
of the outlet pipe is deteriorated, and rust is forming on the exposed
corrugated metal pipe. The concrete headwall at the outlet end of the
pipe is cracked.

d. Auxiliary Spillway
The auxiliary spillway ap.ears to be in good condition, with the exception
of the trees adjacent to The access bridge.

e. Reservoir Drain
The 12 inch diameter reservoir drain, the controls of which are located
on the downstream slope near the crest is reported to be operational.

f. Downstream Area
Inspection of the area below the toe of the dam was impeded by the
extensive vegetation. Seepage was observed near the left abutment about
40 feet beyond the toe and about 40 feet from the edge of the service
road. The amount of seepage was slight, less than 1 gpm, and it appeared
clear. (See Photo #6) Below this area, some depressions were observed
which appear to be related to the loss of fines through the bouldery
surplus fill material spoiled beyond the toe of the dam. (See Photo #7)

Reservoir
There are no visible signs of instability or sedimentation problems reported
within the reservoir area.

-6-
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3.2 EVALUATION

The problem areas observed during the inspection and the recommended
remedial actions are as follows:

1. Seepage was observed near the left abutment beyond the toe of the
dam. Provide a program to bi-weekly monitor the observed seepage.

2. The bituminous coating of the service spillwaypipe is deteriorated
and rust is forming on the exposed surfaces of the corrugated metal
pipe. Remove the rust as encountered and restore the bituminous
coating. Also repair the cracked headwall at the outlet of this pipe.

3. Debris was ob-erved at the inlet of the service spillway and within the
intake chamber. Remove this debris. Provide a program of periodic
inspection and cleaning.

4. Vegetation was observed on the upstream slope, crest, left abutment,
service spillway intake, auxiliary spillway, at the toe of the dam,
and in the outlet channel of the service spillway. Remove this
vegetation. Provide a program of periodic cutting and mowing of these
surfaces.

5. Depressions were noted beyond the downstream toe of the embankment.
Backfill these depressions and monitor this area.

6. Provide a program of periodic inspection and maintenance of the dam
and appurtenances, including yearly operation and lubrication of the
reservoir drain system. Document this information for future reference.
Also develop an emergency action plan.

-7-



SECTION 4: OPERATION AND MAINTENANCE PROCFDURES

4.1 PROCEDURES

The normal water surface is approximated by the crest of he service
spillway. Downstream flows are limited by the 36 inch diameter service
spillway pipe, except during extremely heavy run-off when the auxiliary
spillway is in service.

4.2 MAINTENANCE OF THE DAM

The dam is maintained by the Fresh Air Fund. Maintenance of the dam is
considered inadequate as evidenced by the deterioration of the bituminous
coating of the service spillway pipe, debris in the service spillway,
vegetation on the dam and the downstream area.

4.3 WARNING SYSTEM

There is no warning system in effect or in preparation.

4.4 EVALUATION

The dam and appurtenances have not been maintained in satisfactory
condition as noted in "Section 3: Visual Inspection."

___ 8



SECTION 5: 'iYDRAULIC/HYDROLOGIC

5.1 DRAINAG.S AREA CHARACTERISTICS

The Fresh Air Fund Dam is located on an intermitant tributary of the
Fishkill Creek. The drainage area comrmanded by the dam is 0.44
square miles. The topography is steep and heavily wooded, thereby
resulting in a ,,oderate to high runoff potential.

5.2 ANALYSIS CRITERIA

The analysis of the spillway capacity of the dam and storage of the
reservoir was performed using the Corps of Engineers HEC-I computer
model. The unit hydrograph was defined by the Snyder Synthetic Unit
Hydrograph method, and the Modified Puls routing procedure was
incorporated. The Probable Maximum Precipitation (PMP) was 21.0 inches
(24 hr., 200 sq. mi.) from Hydrometeorological Report #33. Several
floods were selected (%'s PMF) for analysis in accordance with
recommended guidelines of the Corps of Engineers. The PMF inflow of
1341 cfs was routed through the reservoir and the peak outflow was
determined to be 1294 cfs.

5.3 SPILLWAY CAPACITY

The service spillway consists of a 4 feet by 4 feet drop inlet with
crest elevation 5 feet below top of dam. The capacities at emergency
spillway crest and top of dam are 10 cfs and 180 cfs respectively.
The emergency spillway is a grass lined channel, 80 foot bottom
width, located at the right abutment. The capacity of the emergency
spillway at top of dam is 960 cfs.

5.4 RESERVOIR CAPACITY

The reservoir capacities at the crest of the spillway, and at the top
of dam are 288.0 and 373.0 acre-feet respectively. Surcharge storage,
spillway crest to top of dam, is 85.0 acre feet or an equivalent runoff
depth of 3.62 inches.

5.5 FLOODS OF RECORD

't was reported that approxinlately 1 foot flow depth in the emergency
spillway occured in August of 1955. This flow was estimated to be
340 cfs.

5.6 Overtopping Potential
The maximurm capacity of the spillways is 1084. cfs before overtopping of
the dam would occur. This results in the ability to pass 85% of the PMF;
the dam would be ovartopped by 0.14 feet during the full PMF. The routed
outflows of 1/2 PMF and PMF are 594 cfs and 1294 cfs, respectively.

5.7 Evaluat.on
The spil way is inadequate to pass the routed PMF outflow of 1294 cfs
without overtopping, however, the spillway will pass the 1/2 PMF outflow
of 594 cfs with approximately 1.3 feet of freeboard. The spillway is
inadequate for all storms in excess of 85% of the PMF.

-9-
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SECTION 6: STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY

a. Visual Observations
No signs of distress were observed in connection with the earth embankment.
Seepage was observed near the left abutment beyond the toe of the dam and
estimated to be less than I gpm.

b. Desion and Construction Data
A stability analysis was conducted by SCS during the design of the dam.
The analyses were performed using the circular arc method and the
fol winq assumed parameters H=50, =135 #/ftj, C=325 #/S.F. tg 0 =.29.
The results of the stability analyses are as follows.

Minimum Factor of Safety
Condition Upstream Slope Downstrem Slope
During Construction 1.51 1.38

Reservoir Full 1.88

Sudden Drawdown 1.005

The calculated factors of safety are in excess of the minimum factors
recommended by the Corps of Engineers, with the exception.of the rapid
drawdown case.

Since the values choosen for the determination of shear strength are
conservative, and sudden drawdown in this manner unlikely, it is believed
that a safety factor of 1.0 is adequate for this case. Therefore, no
further analysis is required.

Further infcrmation concerning this analysis is included in Appendix E.

c. Post Construction Changes
No post construction changes have been undertaken.

d. Seismic Stability
The dam is located in Seismic Zone 1. Therefore, a seismic analysis is
not warranted.

7-10-



SECTION 7: ASSESSMENT/RECC*IENDATIONS

7.1 ASSESSMENT

a. Safety

The Phase I Inspection of the Fresh Air Fund Dam No. 1 did not reveal
conditions which constitute a hazard to human life or property. The
earth embanknent is not considered to be unstable and appears capable
of safely discharging 85% of the PMF.

b. Adequacy of Information
The information reviewed is considered adequate for Phase I Inspection
purposes.

c. Need for Additional Investigations
No additional investigations are required at this time.

d. UrgencyThe reedial measures listed below must be completed within 1 year of

notification to the owner.

7.2 RECOMMENDED MEASURES

1. Monitor at bi-weekly intervals, with the aid of weirs or other
measuring devices, the seepage observed near the left abutment beyond
the toe of the dam.

2. Repair the deteriorated bituminous coating of the service spillway
pipe after removing the observed rust. Also repair the cracked
concrete leadwall at the outlet of this pipe.

3. Remove the debris on and within the service spillway intake chamber.

4. Remove the vegetation noted on the upstream slope, crest, left
abutment, service spillway intake, auxiliary spillway, along the
toe of the dam, and in the outlet c-hannel of the service spillway.
Provide a program of periodic cutting and mowing of these surfaces.

5. Backfill the depressions observed beyond the downstream toe of the
embankment and monitor the area for the development of additional
depressions.

6. Provide a program of periodic inspection and maintenance of the dam and
appurtenances, including yearly operation and lubrication of the
reservoir drain system. Document this information for future reference.
Also, develop an emergency action plan.

) rseroi drin ysem.Docmet tis nfrmaionfo fuurereerece

' i_



APPENDIX A

PHOTOGRAPHS

II
iI



Photo 522
Service Spillway Intake

Photo #3
Auxiliary Spillway



Photo 04
Upstream Face of Embankment

Photo 95
Left Abutment - Downstream Face



Photo 46
Soft Area Beyond T'oe

Photo i7
Voids in Dowrstre.-i lma
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VISUAL INSPECTION CHECKLIST

1) Basic Data

a. General

Name of Darn r~~ -Y ~ ~ .K~

Fed. I.D. # ________ DEC Dam No. Z cz 1:

River Basin Lc -z_

Location: Town 5ikA County_____________

Stream Name U ~ ~ i~ L 1-"

Tributary of ers- s

Latitude (N) -0 Longitude (W) J I

Type of Darn.

Hazard Category

Date(s) of Inspection

Weather Conditons !4C

Reservoir Level at Time of Inspection

b. Inspection Personnel A C 'P~ .i~ -w.-

c. Persons Contacted (Including Address-& Phone No.)

1A f

d. History:

Date Constructed ADate~s) Recons trubted

ConstrutdBy_____________ * *-

O0wner __ _ --

__f -

~ -- a



2) Embankment,

a. Characteristics

(1) Embankment Material C.,

(2) Cutoff Type

(3) Impervious Core .~ --

(4) Internal Drainage System I

(S) Miscellaneous______________________________

b. Crest

(1) Vertical Alignment Q_____________________

(2) Horizontal Alignment

(3) Surface Cracks __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

'(4) Miscellaneous ___________________________

c. Upstream Slope

(1) Slope (Estimate) (V:H)3

(2) UndEsirable Growth. or Debris, Animal Burrows ~' ~

(3) Sloughing, Subsidence or Depressions

2-V_ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _



(4) Slope Protection r- . . .', . ... .

(5) Surface Cracks or Movement at Toe ... < ..

d. Downstream Slope

(1) Slope (Estimate - V:H) _ _,_z_ .__

(2) Undesirable Growth or Debris, Animal Burrows -% A. .. ,
1 , I

(3) Sloughing, Subsidence or Depressions

(4) Surface Cracks or Movement at Toe

(5) Seepage "

(6) External Drainage System (Ditches, Trenches; Blanket)

(7) Condition Around Outlet Structure .

(8) Seepage Beyond Toe ~ -.. -.

e. Abutments - E:mbankment Contact

- .' .

- .,I



" A

(1) Erosion at Contact 0____ _

(2) Seepage Along Contact ... .

3) Drainage System

a. Description of System 6 .. ,-- ?.

J-

b. Condition of System _ _ _ ___ _ _ _

c. Discharge from Drainage System L'' " ..

4I) Instrumentation (Momumentation/Surveys, Observation Wells, Weirs,

Piezometers, Etc.)

m-X
II

d/



|AQ

5) Reservoir

a. Slopes , -

b. Sedimentation . . - ,

c. Unusual Conditions Which Affect Darn_

6) Area Downstream of Dam

a. Downstream Hazard (No. of Homes, Highways, etc.)

b. Seepage, Unusual Gidwth , .,-..:.. .. .

,' -c : . -. ... .L ., ... "c,;. ". * . i . ,'

c. Evidence of Movement Beyond Toe of Dam ... ....T%.

d. Condition of Downstream Channel ,;;. ..- ,

7) S;illway(s) (Including Discharge Conveyance Channel)

a. General . .. . - .

bS

Sb. Condition of Service Spillway ," . .

-, - . . . . ---- 2,



c. Condition of Auxiliary Spillway -. .

d. Condition of Discharge Conveyance Channel

8) Reservoir Drain/Outlet.

Type: Pipe __ Conduit Other

Material: Concrete Metal _ _ _Other

Size: 7- Length __ __

Invert Elevations: Entrance "__ ,_____Exit " )

Physical Condition (Describe): Unobservable

Material: C

Joints: _"_ Alignment . -

Structural Integrity: ..

Hydraulic Capability:

Means of Control: Gate Valve Uncontrolled

Operation: Operable "_ _Inoperable Other _ __

Present Condition (Describe): . ,

7A

| i



I
I

9) Structural

a. Concrete Surfaces C C),.,,..__.__________

* II

b. Structural Cracking . _-_ _ _ _ _ _ _

c. Movement - Horizontal & Vertical Alignment (Settlement)

d. Junctions with Abutments or nbankments .

e. Drains - Foundation, Joint, Face

* - . 2 -. .. - .: .*

f. Water Passages, Conduits, Sluices

SSeepage or eaka .

I.2g.Seaco Nakg - ----

.V s=." .-"', .... , ... .... .:::--__ .-:*-....- , .. =



h. Joints -Construction, etc. _____________________

iFoundation L C

j. Abutments _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

k. Control Gates -- '.-

1. Approach & Outlet Channels K.,

rn. Energy DissiDators (Plunge Pool, etc.)_______________

n. Intake Structures --- -

0. StabiUli _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

p iscellaneous _____________________________

-2J



APPENDIX C

HYDROLOGIC / HYDRAULIC

ENGINEERING DATA AND COMPUTATIONS

25j



°-, " -- . . .= - -r~e: - L ; - - --" -' -= - - + ~o-  
-o ' ' - °- - L % ---- 

° 
" I

CHECK LIST FOR DAMS
HYDROLOGIC AND HYDRAULIC

ENGINEERING DATA

AREA-CAPACITY DATA:

Elevation Surface Area Storage Capacity
(ft.) (acres) (acre-ft.)

1) Top of Dan 77. 0_ .____

2) Design High Water
(Max. Design Pool) __._______

3) Auxiliary Spillway
Crest 734.0 - 4.o

14) Pool Level with "
Flashboards -

5) Service Spillway
Crest 7 ?

DISCHARGES

Volume
(cfs)

I) Average Daily

2) Spillway G Maximum High Water //.j. , :
3) Spillway @ Design High Water

-) Spillway IT Auxiliary Spillway Crest Elevation 
____

.

5) Low Level Outlet

6) Total (of all facilities) @ Maximum High Waterf-L1 //oO.
7) Maximum Known Flood y

8) At Time of Inspection

o'I 
l



A

CREST: ELEVATION: 72/

Width: '' ¢&fS 2' ; [ 1< Length: j I

Spillover ,,/6.-Y

Location

SPILLWAY:

SERVICE AUXILIARY

__-_ _- _ _ __ _Elevation 73j- 0

17'),6' ///I$- Type /Crd .'j/tlZ-

4_ _ _ _Width _ _ . _ _ _

Type of Control

'V Uncontrolled _

Control led:

S Type
(FTIashboards; gate)

Number

Si ze/Lenth

Invert Material

Anticipated Length

of operating service

-t.J .- ': Chute Length

<,-".A-:J 9jr;',2" Height Between Spillway Crest -"i , "
& Approach Channel invert

(Weir Flow)

L

!

I

: i

I
t I

I
ii



Location: __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Records:

Date - lI

Ma.Reading r Le ~ f-

FLOOD WATER COtiTROL SYSTEM:

Warning Systemn: ____________________ _______

Method of Controlled Releases (mechanisms):

A-A



4

2
DRAINAGE AREA: 6 ' A6.

DRAINAGE BASIN RUNOFF CHARACTERISTICS:

Land Use -Typs: 4

Terrain -Re lief:4 s' .''

Surface - Soil: .

Runoff Pctentia! (existing or planned extensive alterations to existing
(surface or subsurface conditions)

zk Z , 9 //'-//

S / i

Potential Sedimentation problen areas (natural or .man-made; present or future)

Potential Backwater problem areas for levels at maimt. storace caoacity
including surcharce storage: - ,

- - I- /'./; >/ '_" ' " y j
/ i i

7 - . -. i" /

Dikes - Floo.walls (overflow & t}-overrlcw ) - Low reaches along the
Reservoir perimeter:

Location: Af/J(

Elevation:

Reservoi r:
°/

Length a ,.axi-mum Pool _ __ __

Length of Shoreline ( SpilIway Crest) / /.

i
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- ThE~~kIR IMID

IMMUf~iTION OF 2 IWATIOII AND MG1C~

iLMAWi TRIBUNE FRZU AM3 FUND I7A

Fishll.], New Yoxt

A campacted earth fill. d=~ about 50 feeit in Max1i= IhiC#+t

,nd 800 Len~t long has been -a posed near Ilb:±l, New Yomk, at

the Pioneer C--p of the Herald Tribune ?ri~sh Air Fud. The lf

-but'.ent con-oi3ta of a maastve granitlc rock outerop co07enod In

a-ots b7 a -. in mantlae of boulder clay. The valley mnd right

abusntconl~tof'a a---'t de:_oZI! of ~tclboulder clay.

Analysis of the foundation soils i±icaten a hie-If shearinmg re-

si.stance --ad low psma~ability. The foundation v-.s Judged excel-

1.znt and 'ully competeult to car.-.. the lIoad of the :roposed dm-

7'tboxt daancor of over-.ntrVsS or of ax*!ESsivc: Sqetml~aix. 2

t~arial :or tVIa c--ted_ 111, _- is %o oe -. b a-4f _ bor--a-

pits Contemof the str_*ct --. 'Fir a ;=r_-t T--vain or oft5,

z~bout 135,0')M cubic 7-ars o' wil .ill bAr-izd~tb z-- se=e:g

Ld.c rsttci :f 7,111 foct to -.he =--w czitcr of the .

The F.lacI&L boulIder clay a-milabic Zar III-' 4-S !:i~ in d:-

and. Very sensitivG to OU~iztura_ C=Alt2itonz Ae ctuct

ing streigtwha are obtained. At Krater ctrientz cr-cr 1-6.5 er.

the a ili 4S m -t and rubbery and hed 1.e~t i n

sities regardI&6s of the =zoun: of zoi oxzoended 4.- c=;p.ction.

TIW
_~ __



Borrow &kregas afe ~ t~ie Proposed Sit.1 Zeie =4.

because ttie so111 in thhat axea wsze fotmd =o wet to e

teaz of Lx== _tzisd is pzoaparly ott7Ue a ftelld,

then fri-. : ass f =z.Zo-u ss ::ao1la

doubteily -;! af Eierute ste.-.I :F :=zi uzze

slopes of I vp Z ani 21.5.~£ie~~

.:me is !r,ae*3O zo -%Z ; ff tk-'U tm c~ felu'e-

tion. s~at

Zx= _____cj' =eLs-73 zxe C= thz d=. ~-T-'-

Inches o- -;rz -- a.. ced b-.,,w z- 4S- %--z --- omn

tn.-e =Dsrefm face Z'r pz-otav ioz mt-einst zr:-.- =a-Wh. A 1-indi=C

gr..vel blizket is j.raposed a= the Uwzz..-a Ute L 4-t _ -

fill of ioc&1. -%fzzz. i:3 aach

-Z
4g



lflvestiRation of Foundation and Design

Herald-Tribune Fresh Air Funmd Dmr

Fisii1. New York

(a) iNatitre oC the Proiect

1 . t'he proposed Liersld-Tribuna zls-i is to be of the compected.

,eiht of approxim~tely ZLO Leet. The6 ito selected is _tout 5 m.ilzs

southeast of Fislikill, Newi Yorl. ,,t the 2ione~r _5resf Air 17utnd C'm

of tho New York ~J.~Tri~n.The pond -rea.ted 'by -his Crn A

be -ised IVor rec-eationbJ. purpose8 by under~-_,--Eo ChidrGa f'rom

iew York a~nd aujacent uroanhzol .

(b) Scope of this 1teoort

7,2. Thei zeuu).tz of' -she foundraiioa invo.3ttL,,- tion tnd soil mbehaics

for the aerala-hTibune D=n are presetited in this report. The investi-

gattLon consisted o' Lzn ia ,pection 4flu foundation explorution of the

darn site, laboratoi7 -cst on the rouxciation ma-erials and the

ma3terials evailable for the cornpac-ced tybakmant, aralybis of the

proposeci (lam Tor stabi..Ivy, und haiybid o±' wi.rious otitzr dasi~m and

construction feat-ures. The hydrology of the project, tixo desigc. of

hydraulic ppour-temances, end the eoooncs of -the projecc were no

considered in tnia report.

(c) Pnrsonnel

3. A field inspection of the propo,.aa -lamU 6ita *& nj.(e by

Mr. 'a. -(-. Atkiason, Regicnai. Enp-ineer; !;ir. G.ean G.Lubb, ueitin 'EL±i-

ler;an Lo*wAs Berer, 'Soils Conultnt - : the Lol Gonservd-vioa

Sevie Fh npcin.:smd l ~a n ,16,ada tZ



time field sanples of borrow and foundation materials were obtained.

II. The Exploration Prorrm

Foundation Borings end Test Pits

4. The foundation exploration at this site consisted of a series

of auger borings In the proposed borrow and foundation area and 5 test

pits excavated to a depth of approximately 8 feet below natural ground

or to roelk. The location of these borings and of the test pits are

shown on Figure 2. The summary of the natural water contents is pre-

seated in Table 1. Test pit No. 3, which was located close to the

centerline of the proposed struoture at a section where the mbenicneut

fill w, d be a maiza, as selected as the best location for uneis-

turbed foundation samples. The initial efforts were to obtain 2-inch

shelby tube ,=ples. The nature of the glacial boulder clay was such

that only oao sanple of this size was uccessfully obtained. Field

ox.ination rqvealed that many of the stones in the foundation material

Y.re ler,,er than 2 inchas in diameter. Since 5 shelby tube samplers

h, d bsen .'ted beycnd repair in recovering this one sample, further

effcz- to Ybt,,in the '-inch .'ize samples ;,ere not made. .everal at-

tempts vnr4 n.-iie to obtain 3-inch diameter uudisturbed ziLielby zubes

sEmples, but because of the large number of stones, the sar.plin . r.jbes

were d2r=?ei, and no further attempts could be rnde to recover .,mmles

of this liatter. The final undisturbed 7amIDling .as done :ith 5-inch

,:,.lby tizbes. Four cttanpt. prorluced t-vn -.='xpues each 5 incbes in

ditameter and aeproxtmately 15 inches long. One of there sole Ts

of the yellow foundation clay extending frm a depth of :proxi.teiy

2 to 6 fe,-t below nat,)-al around, and the oth- repre.ented a 'rti

I -

jAi

\ Z "I
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of blue clay beginning 6 feet below the surface and extending to at

least 10 feet below natural ground.

Ex~loration of Borrow Areas

Borrw irc's 'Tere origine.ly pro'posed both upstresanind dom~-

s-trew.n of the proposed dam site. A lar'ge nunber of auger borings

were mede in both areas, but because of the stony character of the

tClractl clay, very fe-o of tbrese b'nrim~s c-uld be rmie to a epth

sreatcr tbe-j 8 feet below n-itural ground. Most b-)rings had to be

ab= onsd tt -,in 16 inates off the anrf ace because of the -:zznce

of 1rc roacs 2.tich could :mot be - enetrated. All of the borings

and t*.t nlta roveale'i a compict irsvelly or atony 6lacia. boulder

clay. T--ae 'as v. Li- of hc-moCenity of the clay in any OpeC-iffiC

urmv , bcut ther'e r-~ -t-f1'cient _,nifomnity ia tile ctaractear of this

boulder clay in rill es to rnusle a large aumrber of borrow pl, Us or

aiigc'- 1lcrinz-a %nneces.sary. Tw ofci thq tost pits, on the right abut-

ment t-~r acp f- ered Imi reorosect tyuicai. boulder a.Lay conditions at

this altm and --re selected as the zouioce for samples of the borrow

~ CoDo-ite ol~ wars tcken to ranreFsont the ct-nta

f-3,n to 4 sfeot, I to 6 .f-ct, aad 6 to a :cct. ~iul~irti-=

of t:'i-, natp3:41z. In the flIO ir~liczated 2-"Zt it aca Lr"Velly,

:;,amdy, L-1-ci~L -ilt coritainlln& &oa cla;- LUI! zoz bouldecrs. T '-- r

appeared to be vaery little vt.5u-:1 dff'arctnce in the te~tize of tte

i'ines, off nach of T~ m 'b ujor ei ff'oenco appecred to ba

in tho quantit7 off gr,-vel presazt, ant toa Jiea: r :c-,ples scee-ed t

be oar g.rav'clly. .7tr Pamiplas were obtained for L.tistzttn ccnte.-ta-,

Fii:; "
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and large sackc samples were obtained fore running pro-ctor, remolded

consolidation, triaxial, andi direct shear tests.

Ill. LcMnitnr Tes ting Pojr=

7. The te!7t proced'ires that viere, used in analyzing this

1DaterteI follor, the Etanclards established by the Americcan Z"ociety

of Teztinr, Haterial.3 and the Amzercan Assnaintion of State High-

..ny )flictals. Full eetails can be obtaimed by reference to the

~L~RTOYT_ U'I.-IG KhNZUAIL" published by F. M. Dawson. Pitxan Pub-

2ihing C.=j:ay, Nev York. Photogranlhs of the equipment uzqed are

in-ctuted In the Appeei.

8. I-tidCe Si-7e .nnalyzes of' the borrow pit zemrples. the

found'ation -wple3, -.nd the a~uger boring saaples w ere made by the

co~binoe sievo --nd hydrol-meter -method. The percent-ages of ciay,

Lilt, c :ndd, -xei present are q~holwa ia Tbie I -- I 711'i~re 3

The ilip-azt ia tanc pqrfo rdn,, p'nar-jcle s.-e d~eter-

7,0-~:-i2- ~ t-c' Tho 11,,uid iknc

't ±:;t of rsev'ieair-pla. i'rcm tha, test pit end

fwor,- "ion -arz atc-r-ine1, en ~ se Llzlit:. ;is wvell is the A

r~ :ci ty 1.i'.,rn r ~ti n t.'c -urirxy 'Psbi? No. L.

Th~:t rbeat' L~i~~n t ae' hcv nero sp ecif~ic crqineerir!-

ufse Lilt rex'% r~cly -vr eble in 'Mvidin-,z '.ha vzxlov. zeoil typcs

in~to * Sitc rups i*.r CitS~jfjCaj140: pii-pZes ' Ch eu! ": an %

,uztd In z-vainn Attarberg 1 it zaly3e i I covn on ph-oto.4raph ?9-2.

____ ___ ___ ___ J4-

i .
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5

10. ~trcontarnt find %;Decific -7r1aftty-determination.

Nwcuiral -ator coatent date~inations were m~ade on the undifiturbed

samples aad all jar samples which were obtained in the field.

The x3sulw af ct hcsa d-etazminatioas are sho*a in Table 1. Specific

xravty dstemia;tlans rare made on typical sampies of rhe bormw

and± unvistirbad foundatioa material. The results varied from 2.69

to 2.73. Xiiaa dut za used for iiyivi~tar, consa.lifation, and

tia~dai1 coapro3zoa OflLoputatiofls.

I iCtd Of~ zoazeacritati'le Z apLa ?Lr S2odoal Testa

.*'1c- saaaZJ.J2g strab ~3~1CharaT4 LsiCz, the comf)re:aai-

biiity, anud 'Ola pa32-3abii'y of Zlio '&ouhtion m-1L:s4 .ker 8re-~

q'uired in ae31nla;, tile d=n. T.aa agiae.vriag p1rxtJas of ;ie

~ L.3~Ar±4bJ. e &3 oa dir-W; shear ;-,d coueo±lidat2.on

C,.%T4 U, z.oil (.s .L~boratory datar,;.-itIons, inuicte4d 7Aa~t t"It

alowi '4, 3r~~ feetV bolow; t't.rd r-..und sarfaue a

ta:..z.bly c-1.r1i -zo. tha blue c...ay axIsti;n6 13-low 6 fe(A.

ua, s- r _t .. ujr czade na bolh '%ytru -f .U.

-. ~ ~ ~ ~ ~ ~ ~ i oo'ai~~n~ h .x're wv the 7h-zlutis

~ Cso.i~ tontet~s ,-31- pdrfor.,ed on ozp,~les

~o~nc~c br~ rt~n ~:t £, to 4&, A to 6,tn Lac ~u6

!5o ;rforacd on jF_:1je 2 ;zeIev

tkn Afurthaer study was made of tlae prop-Brti. s rfesultl n

414
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r'heu the three types of material were mixed Iogether as they

will be when the borrow material is placed ia the emb*anent.

13. CmaD.-tton. Pro' tor =,praction taojtos 7;re a_-e on.

tbe barv -mtariv2. fmmnoes :ro= each -lv~.2lto ietn

their !7euar*1t co=)action cha -,ter,!tics tin4 to a-tzbllah tha

s~z uze, %S~ e~ guid forr~. ei. Dte.Cza zr- -t-.fl -is

atonc 1o -,si-4 he ztc ioI2 :oCzs u i fr -.Ile C

Wr 1r-roa":rt i ec ler !Z:ctbn':d ticir 2,2 ~'r-..

:" a~ E ~ x ."~' ~.~.o' e.o.
-~ ~ ~ -u, i- zhcz'oi -4to th~t Y.3i Z3

im -t!".!rrj avulmc o

c of r

zrte ni, t.-c~src-_o h

i-4. The nmc~utin mlr~s1v~v fo mu-ini

;-:Cn.f:
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two 8mapled of each of the 3 atrata of Porrow material selected

*3 representative in the dcm $its area- The resuilts of these

consolidation tmese arc presented in Fieu1r0 i hz'ough 14, in-

cjluoivr,. T1hs c~prcaslou incdex -17or Ii~ime au%6aiL is tubulat&ed

15i. P'Lc&biltT rcAJtyi~*L ade on t~e un-

dist-Urbed 'Von"tion- z.mrpa ;,u on Lhi ctimgua1teC borrow -,uteriam

ZLZpLcs U'. C ,jucioa 'ith Lbe C.)SOlidat±oa te. -for Sacb.

.t-is if coaaoildtioa i~tat., qoLsu~btIiiU!: were ucv1ezinaO at

~.in r.t' - i- r to~ ott i on IjbO1~Jkip o1' void

~a~zbA4I'-tae,-.'% &ro~i tv~uliito irn T'.to1e 2ek

t, ~ o ia .b .*"f ma;-i-Y~r;~ r ".: ip. 9 'L-)cwva

zal3 vori jr~l- L .*or to t'Ln1. rcj! were

0

.o juJ 4 bo ftII -~3 ~ 1A". 1i ;:La'.v4y i.l'3d.

~o.',!1sf %-out '-5 pr cetof the irI'tA3. vv i: It o.V ti:%pi-

1..Zr*r 4 traqc7th jetoiy4.t:i.,n. Thz :h)ern! nrenmth



characteristics of the foun~dation and anboankent materials wmere in-

vestigated by direct shear, uaconfined c~pression, and triaxial

compression tests. Photographs of the equi~ent used are givau

in pbtg~sP-7 to P-12. Direct shear test rs'eples -O~are cut

f--= the 7-inch zhelby t.ube samples and measured 3 inches by 1 -

inches thic . The presence of the large stones throughout the

sazz.los ne==3itat6d scAie zatching, of direct rihear specimeans as

indicated 'a concoli'dation, relso. This dixturbance ofL th~e su-D-i

.. ans vis taken into consideration in e'1tt~~the results of

these "Ir~ct :~:rtpsts. A number of zndisturbed sernplea 7were

fo: ttL' teating, 'but due to the JlarjLe Ui.-ber Of .5tones

presant, -t~7,-ecirmens resuzlting were = Doe--! that they could not

be uzed. The :cZ'1.ts of the dircct stear tests are preseated in

fiaLurez 15 L=,-; 186.

Thq .. :n zrsen~th of- the born--w maerisii: -,a invecti-

L7-tu& b-. anzS * r..~int~~ d one zeries of trila-, ~

* - Cvtus Tha~ie usild varp. Z inches in dimae-.r by 4 inches

Zong. Th~ -. :t. c t~zee ten'ts a--- indicated in Figure3 17

t.rouzhe 2:2( b) , Ji:--clusive. C'"AtositSe avmples containing equal

pat -: coil %.%a A, B, : d C gt1-ztR -re likewise tested

tad Dro, ,ced rasults esoti~fly similar to those indicated in

li#-ureti i;7 tc :C- f,'o tl'e individual strata. A Slrmadxy Of the

~riZ te~t trrnis -nter content and Jensity of recornuacted

* zo~po'A to borrovw samples is presented in Figure 22( b).
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IV. Analysts -end Anclication of Test Reslts

Consolidetion of Foundation

TMe coa-sol-tdation, of the foundation under the maiai section

of the dem -ws coam-uted CronI the -iaota ,%btni2Jed b7 co -_oi.i -

of the labo-rto'17 to t =ples. The v-n =6mitade of the

setti.,mexat -,n-.er the mrim hei; ht of '41LL Th -, oet . , '

ins r'6 et of c1r-- overlying rock. The tim3 roq:uired ;or -.Us

nettlement to 3ecur wa~s seve~n mcuthe, wuhich is probably lasz t~an

the to-tal co:ntrI~cticn ::erio41 of this .'tmcture. if the coztrac-

tj.1 -,3-u.rZZ t% -.erod of rame, then t~ta1 fhunotion conzooj-

d.ation i~n tbn veliLey iiction will occur durinF; ccmatructionn, ard

no 1ljo*.v-,i in t;'eia net. £..de of tbs, dEs- i_- necassf--to

7h I. Rulac'l ii ~ tt:- c2 cm ~t -nV te nc I

oroia ' t.mu,.i of ,et=-ez .ut n, te occu 1-n .irM

.13. 0 ti- ;- -' .tvr cao .-aG ith The 3tt .3z.

cnpt':!.t o&" tb-. borrow -"Lteria1 -7eried ro~ 15.2 to 16.? Por elat

and v.~ 1 lLn.S'~~i~o1r~i. to 1,11 .~~s r .

f toa c- B n irto ha~ve a n:4rb~ 1.s

opticm deasity than =.-,'e-ial C. 'Thi:; varl'tio= inx denity is

A A



-~~ based on the portion of szoil ,f4ner -han L inch indinee. Ti

"C" material. ontainsn iz -lace a larger percentage GfL coarse

=-1teria. and probabiy wil 111timately attein &bout tha sam~e density

as materi-Al I. or B. :Sucxh variations ia density are to be em-ected

in alaci aS boulder clays at this type -nd .- 'l undo"'rubtedly be ea-

count ared repeatedly thro'igbout the coustraezionL. -_hi3 b, -3

Zut-ri~.l W-3 found to t,-- r'bboy' and 97-ono-r at .,zter Contenta of

approximately l61 per cent, -WiM It sh~ould be pluced in the ftcid

a'. water contents below this m-stmt-ude. A 17 .& L; 'iese oo!w

zaatarials are expected to readily atti.n a Co3moacted wet .-ensit7

of bczwee.. 13UI end 140 olmds por cubic foot, At.a --inirim of

coa1paction effort-

19. ii eld coiintctiin. The lt:boxrstary compaction tests made

in this in-ventiz-tI'rn nie by no miewis Au'o-ute for field control,

tlurinz construction. T'he rance tn i-, water coneaot ir 'ot

bu-.ta a rtPitions i= to~' tl~ e en-counared in the

field aay ne safficintly lsr o ot ;7xsi 3zrerjaeir fild

coaactziorn conrrlts. Carapaction :&;s.ts be] o req~uired j-med

zhouid be nerfozrzed or. -- ch ty-:-e ol'~e~s used In the ea.k

zieat, n =4-esa r-nitilts sheouild br- cnreftul~y i~ ~ hq.

restats of the tcst. mwcde in the iaboi-t.77r.

Stre~thAnelysis

tremei care with ..hich the te:- for !slhtiring strnzflh r-ere r:r- 7

ried out in the I:.Aomnatory, it is reconizvd tl'zt ttc coil rtrrzt%

results oleermined in the labor-atory -.re by no msans exictl.y11paurable :4th the actual sbe-i~r strenmgth of t~ie materials In the

HP
i1
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field. The large quantities of grevel =~d boulders in the founda-

tion Pill undoubtedly helo vmoduce P- strenigh in the field that

will be zomiowhat higher than that imdicatet! In Lhe leaboratory.

Ah ampios ;'Gsted in The ie.bortt-ory mot only had these stonea

ratoved but -.4re -also 31Ii Z 7l A-liourted in being placed in the

saling tubes an ttiating oeviae. The best =-zi:'urbed s-!2Lp.Ls

Drabdbly -,.Lo uadergo 3onie raiu=-etric ta in being~

fron their n-et-1rai locatioa !.a the sround. Tho-ast factorz c,-.nnot

be. accurately evalu~tod, and for theSS rev.-:1:a tha trueL -mil

ZtiTii,. IS i:;9-OS3.bl to ObtUiiZ. Mae zzfl&!j5 '-ich wero3 ob-

tained are the best ev--luctionz nc'ui -l~b1*'.: ta ating -?vaj.ing

Pnd t;Cti1-. - etihodz mnd are pmbably 10 to 25 ,) ceant balo;, t-ie

'"rue stxeE~t1. Thn :?traath vYiues '1iiich . '- eing used can ~ee

fore be- consi .:ri -.-s siilhtly aa-.rva-.iio un +tueL :.afC :.:

*U. Lzrenvth of ;,,I .£ou1n-tion T!l v ra.

st .3- )? tne .vadati-3a .ata.ridl ugi' f-r Aisi' ;Irno 3P ts

be-d ) i ac~ L- -ar t ;%5 af :!..a.

tire ofintervU friction tas taksu -!s z .vr~ 6~o

Vihe -a-,.-iri~3l -a's det: ,minzd '-- Uaez-,odincd and

tripal a1 t~q of3 the1 c1=oo0qit e -xtrss p- .!i-dc .) a .- Ivzralbed

ce-nait4,in heothe strr-a.Sth -3 each denslty l be a r-*iZ=

The ztren~th th ct MIba obtsioaed in th-c .t-j za:-d uo

zhbould be tro (fC-1.fLmty cobtclinS 111..9 nzur-.L' :. o.'Li *, and
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at this density a cohesion of 325 pounds per square foot and a fric-

tion angle of 16 degrees can be used.

23. Stability -nalyses. Stabili y .nxalyces of this eabuak-snt

were made !mder the asstznptions of a 1 on 21 slope, a 1 cn ", --=d a

1 on * slope. Thes. .nalyses were made along a cross section through

the vaLley foundation s-eetion A-A Where the cba "e-' t height vas

amu~nxtmatly 'at* " d also on a cross section through the abut-

ment, section B-B, where the ftnban~onent wc ao3rozi.etel7 25 feat

In height. For each slope a nmber of nte:.bl- feilture surfaces

p"er- anIivzed to ter-ine tha particular failure surface having

the oe.%; fa.tor of safety. For each of the proposed fnilure

surfaces Vrae conuitions of stability -ere inves;igated. They -ire:

a. The factor of .afety of the ena -ienz during the

-erlod of nonstruction;

b. The factor of .-fety of the -nuiban.env rs the reser-

7oir is fili.d up to =!i.-n. pool lev.%ton of =Ou;

e.T'-e "ctor of safsty of -the _bankent 3f -:h-

"'ir -xe very sud-;.nly drei. rsotn Cron pool .oleva-

tirn tc s-n elevation of 455.

Th- raetnrr of sef-rr -g-tinirt afj:. loni- &ny n" tne-sty -raooSed

sliding curf.tces is ,lefined Fs the sum of the sheari:%6 resztunce

?orces Piona +he sliding surface divided by the a=u of the ari_'7-

ing forces produced hy the unbrlanced t.eizrht of the bomki-enet

a-id any ex-ternal forces Ohe to the ..ter orcssure on the e'-b-ink-

: .at e-rin, - r .tszce cen be byzute b-easuring te

iii;- .+
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length. of aire along the failure surface _d aultiplyin<- that length

b7 the unit cohosive resista±nce of the ~atarial. The frictional

resistance can be obtained fom the coefficient of friction viaes

the resultznt- pressur derived frgthe weight, of the arabsmkneu

acting no=--' to the sliding zrnface. The tote.1 resistance xzcmeat

therefore, can be computed as the radius length times -;he a,= of

the cohesive and frictional resistances. Thze fii-ine- =cnt caus-

ing failura of thie eabenkaent can be tZakea as the to tal =---: "o A

soil. aboi-z the failure zurface ticos -the centmidal distance of

this sail zatjghz -"x= zn center of Tti~~ hi3 method of

onalysiS IS ?=O'.S7 as the circuliar r-rc -=thad z~cliz iaearibid in

all terts on e n i-:ewr. szabil; -y. Durin~l coi z;?4ctiu_, the

.rei.;h- of 4the - . en is -'er:,ved zoleiy I~ the xst #wiqght of

the soil placed in she fil.2. ;to catti:ction i.s csmleted and

c-er Uils the imesermwir, zie buoy-a.i -ff'ecz Z,- the -rr refuces

zLhe weighzt of& the soil to its subegsdi raijie. -<i= is 6;.4 '- 's

par cubic foot less z:-t zho s wewiah1. ~i cozztzuctlan. Con-

secueaziy, ie the reserwoir is filled w.ith -,.er It will h.-.. a a

:'c iher .-=-ctor of seifety lzhan duzin& comszx; l~oa. ~ *b~

r1(eft materials with lowC rPeabeilI-4iaes =. .ill ;:a !a- ai 'a=,~

ths lor-e= factor 0f ssfety tz-y occars dziai 'di~±4

of the reservoir. la tias cttst, -pztcr -_tnin ;Zic ±aeorf the

aeb.-IM&Me9t aLOeS =t~ tRVe rz cilxCe tO mm'Zi OUt cth-3 vc70145~d~

eniouvh to 'keez b-Ilance, witu the -attr ;zt.s-u_ t.- j ri~z*ir

Con're-zy, the Cri'ving force rtmalzn -.u irlA. ',',ao te

mbsn-out zoil, but the fr~icntJ stnI . le."' .:Doh

I-



effect of uollift zrazzurs along the fali ue surface. in i.ex of

t.~e conzarvaitm dete=Liaaion of stewzin .e !- e

1abo-z'ozy test analyses =d the s0en1l-7 off =be su~dden drsdov.U

requim-ee;t, a fac-..r oft saf j. of 1.-0 agaiazt 3ui-en dIawdom

is ge-mernlly i--ed us tte cmitarion fo= udeter-ni-li t~e dlesiegn

slope smd vias also used for designing this --bz'ent. The

aptyses are shomn in detail on, -7-.w--res 23, 24, :=d 25, ZI2gu'ns

C6and 27, and ers tabulated In. Table 3. A zloo-e of I oz 3 hes

has been selected for the izpstrac- face of the amb~ant, r.ui a

slope of 1 rerti cUJ oz 2,i borijzoznal ha !-- selected an a szuit-

able Aiope for tWhe doms.em po=1ioa of the emb&-aenz. !a eval-

ue-zi - -t"- crittic-aI s-tebilbty CA" tha do:section, it Is

impo-,i~z -o :ze t::--- seepage fortcez sd szdden r.a do

a-fe- tbG do;ze a Ce, .- 22 zo:-eaeti a otan .lcn

Cition .il-I be dunIing Costruc=14OU.

I =;-e ccmaected "ea -tri ,s~e -- fte i7. TtbIc 2. -rhe

of~ the ;zlacial mazeial Lv:zo ZIM et= Cf =l-ent I=

-?e- a - a--.s-

2:0solate difi-!eX=Ce In :o iC~ r tba eZSe -iZ"% 'AUOh ' !SVIr

c---= D3-:ss iI - bizozr-I 7ergzs 0- TeTrcal A~etOz o~.Z zz-

-ar~ec~. ~t is -enenJ..17 sic-crE- :b;-t a hr.otl~reblt

mineO tl:Ies TSAZeCL i'rtcl coaiity-1d !;e nsed

as ze asnnnbls value. ~.stady offt. caii~ ao~Ir
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izdicated that the aver-ge pe~eability of "Ghe fcundation material

was approximately four times the permeability of the compacted e-

ban-ent material. The reason for this dilferq~nce in pae.eability

is largely clue to vhe fact th maeny thin lenses and streeks of

coarser fairly granular material are found in tAe natural founda-

tion, while the s.me materisl, when horughly mixed and placed in

the embanki-ent, will have a iaucb 2 ower permeability.

A low net represen tiag the .eepae throujh the e.bankmenz

imner the conditions of a vaxi-stion of nine times as rapid a fic-

in a horizontal versus a vertical direction and a foundation per-

meability four timc-a as great as the embankment pemeability is

rearesen~ad i li ure 28( a) (b). These corpuzzation indicate that

the quantity af aoep.ge thzmugh the embankenat will very from 20

to about 160 gallons per r"lua, depanding on the compaction

obtained.

C5. -eeo tg, t.:r-gh the ffoiutrition :rn.a. Lay thin lenz,.s

of in- au jtarial were obser7ed it, the t.i.t pits and are a

comnon occurrence in glacial clays. To prevent excess.ve rater

loss t ruuh tiiese 1-anses, It is consL'ier-d desirable -o con:$-u(t

a 5eeoage c,)t-off close to the canterli e of the Straeturs. The

basic purpose of this cut-off -ill be to prevent seepcge Aoni the

contact betw;een fill and natiral g.ound and to breal the continuity

of any pervious aeams in the fo-.dation. This .L,--off should be

excavated to a minimaun depth of 8 leet and :houLd be bac.cil±ed

"w-ith the most impervious clay available. 'Thiz b'tckfUi -hould be

comracted -t'ith sheepsfoot rollerL to czssure maxaz. dc.::ity find



minirmi peineability. The bass .,idth of this cut-off trench will

be Governed by the size of buJ.12ozers at this 3ite, since they

will. Dres-.n5bly be used for moving ttsae heepsfoeat rollers and pos%-

sibly for aak~ing this excavation. A minimum base width of 8 feet

is desired and should be maintained in the vall'8y section and

right abutment. The left abutment of the de-- is a 'large, ir-

regularly shaped rock outcrop Pitt a thin mantle of clay in spots.

it would obviously be impossible to excavate a trench in this

left abucisat, and because of the irregularity of the *aaulders or

la~rge outcrops, comaction of fill over the irreguLar surf'ace

vwould be -3z.-aeiy difficult. To eliminate contact oeage

bezwe,: tbe rock foun~dation and fill, it.* is proposed that a low

cut,-oft'fl vi.1- protnitely 4 feet high be :;onstructed along the

left abitent. Because of t~e irregularity of ele7atioa of the

rnak suirface, the L,3iiht of the wa-l will vary, .ndi the top stir-

faces caa aitthcr be --tapped or sloping. Th1is cut-off 'Aall should

be ancbov !i to the ledge rock properly spac-;d anchor bolts.

Blasting'i;' a k~ey in the rock i;. . t essential, and any cravTices

in the l'viai fiL)eIa .Ajth comp~jcted. clay, need not he cleaned

out.*

-6. Dr-inazze )rriiions- Lrainaae Lrov~ions na recui1red

ina jstr-ctura of this type to prevent the outcropoine o. sedpage

on the roncremface of tno dam. ..=n, rneconaliy, to *VrTeVet =nY

foundation -ceeocge witer from outcropping at t1he do'enstrO& toe. 1

The orti aI i'ounthtion explorations &,; thlia site did not i=Ciude

sny deep borings in the 'valleyi and 4butaiicat :areas to Ooter-.ine

whtether tny igranlular zatericls xighs axis'. at an ..preciate (O.jth

ft F
I4A

P"
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below atural ground zurf ace. Thi1s Ini'omation wold haive been

desirable but was not considered urgent fT-_ the stability stmand-

point, inaamauch as the general geology of the area indicated only

rack -nd c very compact boulder clay. The presence of zoft, un.-

stuole strata lmderilying the foundation appears extremely unlikely

f'ro the geological staadooint, and the dete~ination of w--hether

a;heclk boring~s sall) be made depends on whether positive asarnce

is worth the added expense. The presence of pervious strata at

.zame depth below the test pit base elevations was not cousiaered

.z---ortant, Zince the auger borings and test pits indicated a

bl-nket of at lr-ast 8 feet off impervious boulder clay over the

~nterefer'oir area, which -would In effect keeP the leakage

-;^=m thc r'-servoir down to a very anali amolint. The seepage

inter-n*r -Riithn the interior of the damn serves a double ouzr-

pose: in d~rawing do-4n the embaument seep lines and cutting off

the see-~ liaes n assing through the foundation. The details on tae

desion )f tbhis interior drain ers indicated in Figure 29.

i~r~n.~ :o~'Si~l5are also extremely ausentia. to prevent

cheet erz'sion on the don.-stream face of' the damn. One m.ethod

'ul be tr- :zoe the doin sre= face or to sieed and mulch tne

-10o -nr to -,rovide qocRed 7rass outlets along the berm and at,

Via tI tc-vcttnn of" the slope an'd the natural ground. A second

neth'i *'u]A be to w~c a 12-inch gravel blanket over a 5-foot

th~~msor *et.. fill. This -arvel blankoted sand fili. would

("bsc:rb n21 of' the nzecipitation. Provisioas should be miade for

iintzcrior dreinae- - bf 'mesue of tile to take cae- of thle -,,n-off

during any period of heavy precipitation.



V. Conclusions ane Reconendoitions

Foundation Conditions

27. Field observations and a stud7 of laboratory test data

izdica-t t!ht the foundation conditions at the proposed site of

the Herald-T'ihuae Dam are excelleun.. The compacted glacial

boulder clay existing at this site ill have a shearing strength

equal to or greater then that of the compacted fill to be placed

in the embanient. The fouadation stability is more than ade-

quata for a structure of the height contemplated. The only

oreparation. necessary for this foundation will be to remove or

strip all of the topsoil present from under the proposed e-bank-

mqnt. Thin topsoil is I foot or less in thickness.

Borro --aterials for Com-act-ed Fill

29. The naterials obtained frm the :roDosed borrow areas

rore tested Lnd fc-und completely satisfactory for the construc-

tion of a compacted earth fill dam built in accordance with the

des2nfq recou.ended ia this report. The material reaches : high

density s reo3th under .tandard compacticn at water conrents

of 13 zo 15 per cett, but is very seyisitivo to variations in

oisture conten-c. -hen this soil h.s a water content over 16.5

per cent, it is very difficult to compct. Regardless of the

c--cimt of commction, the soil rsmains ribbery and has a low

s~r-rngstrer.F th.
" 4

Locntion -' Poorrow Ares

29. In na!=rnc the investigation oZ the proposed borrow urc.s,

it 's found that the water contents on the upstro= side of the H
proposed dan sito were considerably hirhbr than the water contents

_ _..... ._ _ _....
i i ;,."-" ' . . 2 • "- :"

-'-',: .," " " :, "" " -'. -" 7. ', ..-..' .. ." .• .". :. ,. ..,: ,. .. ..

-_--_ • . m.... 1 - .. 1 J - --z- - .
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of theo ::(iJ. :.ocatd do u~rfv=~ of the proposed site. In riew of the

ex-trmely zens.i.1ive character of this Oa~ciei. bouibier silt, it is

reco~ended zhat -- ty the dowactreun borrow -.reas be ured. The

t~aa dei~nFtad in 1'i~ture 2 contains 160,000 cuibic yards of soil,

i.ihAA al vmater content end stalrble atrenc-th for OP4 ea- The

observations mande on the upstremw borrow site occur.red --n Pay fol-

lowing a ridof hca-. infal3.. Further iunvestigations mae

durtnG the cou.struc-tion period may indicate thut the Upstream

bo)rrow pit has dr:,Icd up ~ufcetyto pem~it use of this soil.

Lx epp- for atrcon)tent, tht- essential~ nhaireter of the aterial

fza t1 to up.;trun aad dotrnstzre= loentionswas nsarly identtical.

Tezpuclfc io.."-ton of the borrow pit ije dic-,ted by several -

gort-at re-3.i~ztionz. Fizst, thle bor~area :,ineuld not be located

Ca203er DO- fac~et -fra-' the upstzeo . or do-4nstree. toe3 of the

structura. The proxi-ity depends =pon the height of the nearest

aJacant o rt of t.',c anbcrt~ent, crd the distance nras incre,- -d to

230 :eet ;n.tho ~~tshight ajacent re'ehed 4.1 1^eet. The

s1--- si li of -te cit in a b.orrovw area 5soul not be steeper than

oa 4. TheLf b.A*%toa zsoe of the borr- ,f pit can have a 1 per cent

r1opo. All- 1 .r~s bc-,ulders encountered durinS the borrow nit ex- 4I eavtlor, --iouV.O be reoved to wxe fox- the upstre= toe 7iprap and

&hou1~k.l nu. t...cludd in. thC -pill-

occu:r ir -ia'2.n-tirano spniflc rules raprr.ing th~e exanct

L L
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water content rnd compacted density can be given. If the w ir

content of the borrow material is kept bet-ween 12 and 15 per cent,

it should be posGible to get adequate compaction with the designed

sheering st-en-gth after approIMdUtoly five pDesec of a tractor-

drawn s eepefoot roller having foot pressures of between 200 end

250 counds per scuare inch on soil layers placed 3 inches thick.

Ertremeiy careful field control will be neces. .y, and numerous

control tests Aill be required. WhenAver the -c=pacted fill us-

sumes a rubbery aprzearance and weaves under the shaepsfoot roller

or hauling evi-pment, then the compacted density should be looked

on ith ertrEce a-umpicion and cereful checks made to in-ure ade-

c'tste I trene-th.

31. U*tret= -Ioie. The desig of the up stre _ slope was

deterined on the b-sis of the stability imdar the most critical

condition of rppid dr- own of the reservoir. Under this critical

condition, using the strength of fully natli=nted bo-rw materials,

-t ' e-.jty .f 111.9 p. c. f., wzhich can easily be obtained in

t el, it -as detern-ined thst an adequaze factor of safety for

this stricture -ould be obtained by an upstream ebanment slope

of 3. "a

32. S loe. Stability analyses indicated t.hat

Zinc-7 t2he o-n,4trpem section was not affected by rapid drawdovm

con.ttcns, the pmx),posd slope of 1 on 2 would be adequately -afe

against il,.

33. Draiage ! rvi. . An interial -ceepege drain partially

above and partially below n tur-1 ground hds been 9ropoacd and is

indicated in Figure 29. This drain is intended to compensate for

__ |
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TABL #1

Sz-.ary Sheet

Na tural ater Contetis

#1 ,-p 11.5

(3 50" 2 9 .f:

(4 50" lo.1% -

*C 6 + 75 I3-S30 22.

T.?.#2 6 7 + 75 36 - 42" 25.%

('7 + 46 24 - 30" .. I I

T. ?. 5 (
j 9 43 - -*-. .

a.r 8

0 d 0 j3& 50id Zilp23.9%

Bormw (. L 25 -53)

I D . -

Samioe :5 6 + 75 13-30" (?. L. = 19.0) 6.3

Blue T.ist. CZ y T . -3 - o'. deota (i. L. = 1i.6)
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